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2&^Li 2ffloKISf ^St5->"t- ;V©€>'-c,.4-7;P*;Vx- x ;V , tc 2 

-^^•>-2-lF*v'-2-lF*i'l?y-il'f$5. 
[ 0 0 2 9 ] 

& Z £ tfT* % % <, CCD<fc5:&*£l^©0!His C . I . Direct Ye 1 low 8 6 , 13 2 
s 1 4 2at>'l 7 3 ; C. I. Direct Bluel 99s Rtf307;C. I . Food Black 2 
; C. I. Direct Blackl 6 8 S 1 95 ', C. I. Acid Ye How 23 iMlHtSe i k 
o Epson Corporations Hewlett Packard Comp 
any. Canon Inc.RLfLexmark International &C«fco 40 

[ 0 0 3 0 ] 

7kRtf-oxtt*n<tt)^v^«»«os^ift*^A,T'*aH**3ibfe»ft«#offliJ4 

s*H#W^ 4, 9 6 3, 1 8 9 ^s ff* 4 , 7 0 3, 1 1 3 # , * B «F ffF SB 4 , 

626, 2 8 4 §Stfg!^#lTtBS^iE P 4, 25 1. 5 0 ACE««nt^5. 
[ 0 0 3 1 ] 

ffl#»fr*<7k*^**^*«»« (BP*>lM«%<fct>'>&^7j<) ^#A,T*45^-a-s » 01 

tis »H<tt30" &^L200 o Cs KC!U $ L < 15 4 0 ' S^L 1 5 0 °C . ft K 5 0 50 
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*fflattw«i8»;Rtf **i6©gft«j©v"'-f nfc^fcSo # s Li^*#fifti£»i8»i, m 
z.ifmffimm<t7km;3iX7-?\'. l < itmm^?-* ; mm<tm<t7}cm. # £ l < « c 

h 2 c l 2 ; ft x — x >K »H< tt$>x*-/bx-r-^ : MtfKtft&offlftlfcfcfttf,, 

[ 0 0 3 2 ] 

IE Sfttt*r«»«*ftA,-efc**ft, »*L<tt«tt»*««, c ti * * # * 
#(tJosfts©»»ft*ifi]±s-e*fc4i>K^sns. atti$«©w«c I . 4 -7 , ;i/3-;u* 

ft C? o ±EOllROiAfr5, K{*«tttf**fta^^*i«i$*lSt*" , l*fcSJSft* CtlAV 
y v ( «f fc ^ f- )\> x ;U y h > ) Stf/Xtt7;V3-;l/ ( # fc c , - 4 - T A> ti J — , io 
H K W K x £ y — ;l/ X it ~f a / \J — >V ) ^tA/t*S5il fc W tc » $ 
[ 0 0 3 3 ] 

**«*4^tl*Itt, J|i-©wa«MEXtt = ogL<tt*nJ:D£v^»SfflS<DiBft 

o*ft?ft«i»io«^*f**!:k««»*L^. cnti, <D&mft&R 

[ 0 0 3 4 ] 

L T If tc Sfc 7k 14 © . *LT#!RiKtt«D»K, lxlf^7X?7^ ft M & C? # 5 X fc 91 JSU 
•T 3 « ft K m fc *f ffl T- & § o 20 
[ 0 0 3 5 ] 

#SL<lifflJ«ttltt, 1 0/iraJ;t)/h?^\ SKi? S L < tt 3 /i m <fc D V\ W K 2 m 
[ 0 0 3 6 ] 

£ j£ % (i * i? $ L < « 1 0 0 0 J:!)'>5t\ Ilc»iL<ttl00i9*ftV\ W 2 0 
it)'>4v\ M fc: # £ i 'J t><t D'>^v^nlRtf = «(D#I-i'3j-> 

© ft ft » * * fifi)cftOtH(c»LTtt5a iSScollSOfiS^tt, i« S$ fi © 

* s o iiftiBSH, m *. a m n m m , mi, ^*>£&fttfcn£<D£i*ft*>-t±« 

[ 0 0 3 7 ] 

;g a » t* i* . £>*,3/uH{c>i'>'^v ? x>y htumm'fy ttc&^r vim #3K.&m-gti& 

3 m ta ffl . «iJAtfttSRtf«ffi38*aS[Affls ft ft I* it JW , £ W 30 . ay— ^aVK^* 

o 

[ 0 0 3 8 ] 

* n m © m 2 cd fly m it , i oMifc<t5*ffifc*oTfl]M«nftSi, Wf k: *s 

, *-/S — -^y K:/P$>x* * — K, ^7Zf -v^ tf^XfttfftJS 40 

[ 0 0 3 9 ] 

*»BOS3C«!ffilLj:ntf, sfcHlillBSiftfJfcfcSfcl/fcjiDOS (1) © fb ft «K Mtf 
K*Rtf*«»»0«ft«»Xtt**ft**^*«JS«*ftAx-pftS«lEf**'ftA,-eftSffl« 

[ 0 0 4 0 ] 

$?3;L<t±iS (1) CDfbft^«> *«Itf T?«TK£it5aD©a (2) tDtOT'fe 

tK g fc # £ L < « 5£ (1) <D ft ft % l± , *fBit4'f«TC)l8t5a0OS (7) CO 50 
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ii <D ~£ £> & o 

[ 0 0 4 1 ] 

uv>iii, *mw<Dm i <d m m k. & ^ x 9t k ie m l rc m o t* & § 0 

ftiiiiifttiitsaKJioTiBjni. iifttiisi (cn^A^^wcts 
fflfig%ifcia*3A*n?>BuX(±moi/^-rnA^<D) , m z-ismn'tem. &«jg, -y^^sir 
t/ctt&offls^fe-ett&si'e&So c <o m m « . * © $ 5 » 6ns*«Wfc±r <o 

[ 0 0 4 2 ] 

#3:L<«:l&j£«jW:s O fftU m iC *5 V» T 9t K f> % L fc S t) © 7 ^ >l/ * - £ M L 

T j§ £ *i , * Lt 1 <D {1 ® E ^ T H E IB « 2 n T ^ £ S D © {£ ^ — ffi R t>* 

[ 0 0 4 3 ] 

$f*L<ttl§JSia«:» -<y*yi7Hiffi'f>*Xtti([*!l!Sll8ftT*5. it SI ^ l± 

e % f s s « © /h ft -r « „ 

*5gWOJB40flHBtt> «TOS ( 2 ) : 

[ 0 0 4 4 ] 
lit 2 ] 



[ 0 0 4 5 ] 

p ti , 0S^l5T'feD ; 
q ti , 05ta4f$0 ; 

ftlftHDYft, H . * ;l/ # 3=- -> , * X 7 r h s X ;1/ * . - h- n , 1/ T S Aa> »> u 

S0 2 F, t Kn^i/, XXf* ; - N R S R S - C 0 R s > - C 0 N R 5 R 6 , - NHC 
OR 5 , t) # -> x x x A> , X ;V * > , S t>* - S O 2 N R 5 R 6 5» & & W *•» 5. 34 ft K 31 S3 

(»i:c,. ( -7;i/^;i/) t) ; 

r 8 li , OH, 0faE<fc9ggl£n/-cC 1 - lll 7;l/*/l', 7 ;1/ m * , BratcfcOii^n 
R 9 (£ , OHXttNR ,0 R"tl)D ; 

R 1 0 & , HXBSIIUOSasnfcC^.jT^^^tSQ I^LT 

StciD§l?nfe'\fn7 l J-/H'i&§*\ £ V R 1 0 &. tf R 1 1 fi , CtiS^JS^LT 

^sifi^t^? l iic ss'afi Kxa^sasa^fca-r ; ] 
©ft : 

fiL, 3 (2) Oft^Ult, ttToa: (3), (4), ( 5 ) X tt ( 6 ) : 
[ 0 0 4 6 ] 
[ft 3 ] 




3£(2) 
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3t(5) 




[ 0 0 4 7 ] 

<D <D <& V» It * <D ifi X' it & V> C £ ft 3k W £ L , 5£ >*• , R l! liHXttX**T'$!) ; R 1 3 (± 
C lXti^h + ^T'JBt) ; ?LTR 14 StfR 15 tia!]iKHXS^ h+^TSSo 
J (2) C*t>T ; ptflT*0, q 0 T' fe D > Y ^7 VllSl t W L 7 fi© X ;P 
R 8 / ^ ;b T' $> 9 > flTR'^H-e**!^, R 1 1 ti il li£ "T & fg — T 7 

[ 0 0 4 8 ] 

!?S L<tipHlXti2ffeD, IK»Sl/<ap(ilT-*5. 50 
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» £ L < It q It 1 X ti 2 t' t) > Itt!?S KSqttl T*$5» 

fnfnoYtf, » Ji K H » X ;l/ * , * ;1/ # 4=- * * x 7 r h X It 5 a d t- & 3 d £ # £? 

$l^o je k $ t < a * n n <d y it , & :£ k h . 7;i/*xa*^# + ->T'$5. y # 

[ 0 0 4 9 ] 

# £ L < li R 8 & , OHXliiKciOIiJnftC,.,?/^;^^^ M # $ L < tt 
R 8 It , 0HXB^;K*$5. 

£ L < (± R 1 0 t± . HXIifliaDl^^nftC.^/^^^T^D, M fc » i: L < (£ 
R 9 ti , HXl^f^T'SS. 

[ 0 0 5 0 ] 10 

# s l < i± r 1 1 1± , h, mmiz & <o wWkiE ntc c ,.<7 >\,. mafc«ko«8i*nfe7 

i -;l/X(±3il(c i 0 B & * ft tf U /I/ T- £ £ 0 

±IBOiR©S^*5, 5£ (2) <D £? £ HWb M , KTOS (7) : 
[ 0 0 5 1 ] 
[{fc 4 ] 



[ 0 0 5 2 ] 
[5S* : 

R 1 6 it , x/v*xti*^ # * T» & 9 ; 

r 1 7 , 0HXtti2n:J;>)BifnftC 1 . 4 7;i/*;VT'$!3 ; 

R 1 8 1± * O H X « N R 1 9 R 2 0 -e t> ; 30 
R 1 9 & , HXttm2K:<fc&«g|£ftfcC 1 -47;I'*;I/T?&9, f LTR !, liH, Eft II <£ 

o n & £ n c , . , 8 7 >\> * ^ x tt 0? a k «t o « & s ft it t y - ^ t? * s ^ > « ^ t± r 1 9 r 
zfR 20 its c n & lt ^zmmm? t^^ * icmmmxit^wmm&zm-? ; ] 

O t © T* 5 : 

It, R lf tfX;l/*T'ID, R " ^ f ;!/ $ 0 , fLTR ,9 tfH-!?£5l^ > R 2 0 tt , 
^ h * 5/ S&mttn-D 7 x =. -? li ft < x X«aSLTl^^27 5yt»Ut^;Hffi 

[ 0 0 5 3 ] 

!?SL<lir*Mt*$5l^, Ztt7 , /a«lESUT^7tiO^;V*lT?*D, ^ L T 
r # 2 T' & § * 6 s Z«77HBit»lT^?ffiOZt30*/^*i'i?S«. 40 

£ L < ii r 1 7 a * ;i/ -e & 3 c 

[ 0 0 5 4 ] 
[ 0 0 5 5 ] 

* £ ig © g 5 © {gg a & , §SStffii8ft%$A / T»4 5>fy*i;iy h EH B'J m <0 ts - h V *y 

S> * S # L . CCIC:fcV<»TffldJtoH:£»F»3K&>K *l/Tfi*ftS*»BiO)gl»tfS3 

[ 0 0 5 6 ] 50 
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* IS Wits WT©Hiit <fco TItc{f5^?ti> c ti <b ic *5 X £ T <D SP & t>* /< — -fe > h 
(i , fte IB L ^ V^ffi 0 fi M § 0 

[ 0 0 5 7 ] 

nt 5 ] 

SO,H 

HO,: 

\ / \1 / \ i-i w 

-CH, 



w ^ V 




10 



[ 0 0 5 8 ] 

©IS^ : 

C. I. Acid Ye How 9 (5. 9 g) zk (150ml) *KpH5. 6 Lfc c 

ffiSBM^-hy^i* (1. 14g) & in *. , f LTS&ti/iSffi?:, zk (2 0g) J&Xfm& 
m (7. 5ml) *<gm-?2>¥ — ft-lCtiQZ-Tco Jfi^ft*fiS*ttft5'CK:|H$Lfc««& 

4 o # flt J$ L fc 0 u> t- x ;b 7 7 5 > ^ (o. 5g) flp , ^LTff^nfcrgfi^, 

8tt7;P3-* (100ml) (30g) ^CglS^nftTthT^bT-'J K ( 

2. 6 5g) osi»*nfe}Sf?at*-S'*-rsif — ^-fca^/s,, g^-j-hu^A^ap^-c, 20 

p H * 5 - 6 K m SP L it o ^ T* zk ( 2 0 0 ml) * in * fc . 2 B# F3 © fit # $K E JS tt ^ 
tlft. tt ffc i- h V 9 A £ *p T > Slilft it f& £ •£ re „ c<DitJ8«l*iiiBfc:<fcoT 
i&ifcL, zJcStf T-fe h >-ei5fe}*L, *LTK»l/T,~JtftOHt*j}T, Ctxtt, zk K 
fi¥ L 1§ , A. ax =4 0 8 nmRtf£ iai = 5 1 , 600dm 3 mol" 1 cm" 1 ^rWLT 

HftSffi] 2 
[ 0 0 5 9 ] 
[ it 6 ] 

r— ^ /OjH 

30 




[ 0 0 6 0 ] 

<vmm : 

Mm®! 2 2' -i'nnTthTthr-y 7-t h7-bh7='J KOfttoOC« 

ffl L fc W fl- tt , SISfi flfd 1 Itio TfT^fc. ^J«fttt9[fe©H{*T?fet>» Htl 40 

it. yklZfeML TcrnS, l 1 „= 4 0 6 nmiS;f LTI/^c. £ B a x = 4 8 , 700dm 3 m 
o 1 " 1 c m " 1 0 



[ 0 0 6 1 ] 
lit 7 ] 



(15) 



JP 2004-533495 A 2004. 1 1.4 



HOjS 



N 




[ 0 0 6 2 ] 

Oil : 
I§ 1 

i - - l, 3-7?y^^>oia: 

*J >r 7- is (1 5g) Sr. 3-T3/lfy^> (9. 4g) <7)iliJ$Sttfc?g»EK:0-5 , C , T? 

P H7tJixft. P H«, g *s * k t -T 3 £ $ &c £ n fc <> 2 b# & , sjss^^^jg^ 

^LTSSft^i^-^fr^I^B^tT, 1- -1. 3 

- 7 * > fee 
[ 0 0 6 3 ] 
I§2 

£ SS ffil 3 * , IllTlSLftl- C 3 - 7 % J V V S> A, ) - 1 . 3-7*y5>*:/*» 
7th7-bh7-'J K © ft 9 e ^ m U J-X ft It , ^ SI 09 1 t RI*o¥*t J: o Tho ft 
o SfefigfettHfeOH^T'^^v £ft > * tc r§ HP L tc m & , A . a x = 4 0 4 n m . e . , „ = 
5 2, 000dm 3 mol" 1 cm' 1 % ; SLTV , >fco 

[ 0 0 6 4 ] 
[fb 8 ] 



[ 0 0 6 5 ] 

vmm : 

mmm i t m m <d ^ imic & r> x ft rc o ^f&m\,$n&<DW[WT*%> z> , tna, * k » # l 

7c*§^, A„,= 3 9 7 nm^Sl/T^fto £,„= 3 5, 300dm 3 mol"'cm" , o 

[ 0 0 6 6 ] 
[ft 9 ] 




0 




[ 0 0 6 7 ] 

(omm : 

m m. m 5 * , 3 - 



C7 x -^7" 7- 4 ' T^h^-Zl^S^ C. I. Acid 
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Ye 1 low 9 <D ft t> K> IC ffi m L fc tX H It , ^SS^Jl t^iffltiotffofco ± fc£ ft tt 

fH gig 00 6 
[ 0 0 6 8 ] 
[ <t 1 0 3 



HO s S 




[ 0 0 6 9 ] 

OMta : 

^SS^J6^. 2, 2 - *J * =9- )\> - 1 . 3-i>**VZ/-4, 6 ^ 7 h 7 -fe h 

7-'J KO«fe0Cffifflbfc«^tt, H * « 1 2: B « KSfcioTffofeo ft fi£ ft tt 
fiOlftT'SO^ C *Ui , 7.MC 8? L fc *§ ^ , A Bai =4 0 2 nmSt?£„ ax =3 2, 0 0 
0 d m 3 m o 1 " 1 c m'^ILT^fc, 



%mm 7 

[ 0 0 7 0 ] 
[ ft 1 1 ] 




HOOC 



[ 0 0 7 1 ] 

OH8 : 
I§ l 

3 ' , 5 * - V * A/ * * v- 7 -b h 7 -fe h 7 - U H © n 81 : 

mmm3 on 1 ti^i©#itioTf7^/c„ 

[ 0 0 7 2 ] 

Xijg 2 

glt^iOlS : 

mm&\8 3' , 5' -^*;H + i/7-bh7-bF7-U K%, 7th7tF7-'J F 
©tttaDtcffifflLfcJWttfci:* )M 1 t P? fil <D K <fc T *t o fc » £figftt±ftfe£>@{* 

& 9 > C tl (± . 7k Jg M L if , A „ a , = 4 1 0 n m . e,„= 3 8, 00 0dm 3 m 
o 1 " 1 c m " 1 * M L T V> o 
jgftilffj 8 

[ 0 0 7 3 ] 

[ ft 1 2 ] 
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COOH 



HOOC 



[ 0 0 7 4 ] 

Oil : 

mWt ( 2 0 g ) %5tTf«l?Lft. ItSlth'Jf A (0. 8g) > i^T8 6 : 1 4 <D 
6^®:^ntr^->^ (20g) , & Xf 4 * -75/-3, 5-5** Jl/#*5'7' 

(4 g ) zbuz.rc 0 m&w*umtt®.m svicmm LKtfz 6 oftrnmnvrco mm * 3 

• f 5 - -i/-i,;l/t^-/7t b7t h7-'J K (4g) . X >V 7 T 5. > & (0. 5g) R. 

t>* * c 3 o g ) o«ffsnft»**«st5ii-A-ii:av^. y****o*.T 
% p H % 5 _ 6 {c MB ji L re, 4 mmomnm, 56ti^iift» tt»ft*»iifc * -o tux 

|L ( * T? ifc i# L * ^ItliLTv ftfe<D@{*Srf#T, cn», * K J§ 8? b fc i§ , A 
„ a x = 4 1 0nmRtfe., x =2 4, 000dm 3 mo 1 "' : m"'^t LtV^f; 0 
jlffilffij 9 

[ 0 0 7 5 ] 

[ it 1 3 ] 



HOOC 




[ 0 0 7 6 ] 

oifi : 

* ss w i o * , nmm 3 <ox.m i icis^x mmLtc i - ( 3 - r 5 s tr y >i> ) -1. 3 

- 7 £ y ->* * > * . 3 ' . 5 ' -S?*/t**f7th7th7-'; KOftbDCttlLft 
tc fg ft? L fc *§ , A lu = 4 0 8 nmRtf£,„= 3 4, 000dm 3 mol" 1 cm" 1 ^rW 

ggftgffJ 1 0 
[ 0 0 7 7 ] 
lit 1 4 ] 



H0 3 S 




[ 0 0 7 8 ] 
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<D SI §o! : 

mmmi 3-**v-n- c 2 - * * v - 2 , 3 - n k a - 1 h - ^ > y -r = ? v 

_ _ 5 _ ^ ^ ) -rf^7SF«, 7th7th7-'J KOftbOtffilLfttt^ttx 
Hfifc #J 1 fcm*©¥IRfc:«fc-3TfT-3fc. £j£fttij$fe<D0ttT*&9. en ti , 7.MC 8? L 
fc i§ ^ > A.. Jt =4 14nmfttfe. i ,=»4 0. 0 0 0 dm 3 mol~ 1 cm~ 1 £WLTt^fc 

o 

jgfljsfftt 1 1 
[ 0 0 7 9 ] 

C fb 1 5 ] 



HOOC 




[ 0 0 8 0 ] 

comm ■■ 

1 2%, 2, 2 - 5? * >1/ - 1 . 3-S>**tf>-4. 6 - S> * > * * 3' , 5' 
- < ;*A**S'T-lrh7th7-y KOftfe&fctefflLfcfittttt, * Mi #J 9 t GJ © # MM 

Kiotff^/co 4^itiife©H*t'fet)< c n a , 7k icmmv rcms. a B a x = 4 o 

5nmftU : £ liax =2 4, 0 0 0 d m 3 m o I '' c m"'«f LTV^ft. 

mmm i z 

[ 0 0 8 1 ] 
[ it 1 6 ] 




SO s H 



[ 0 0 8 2 ] 

* #& 00 1 2 % , 3' -X^*7th7-bh7-'J K*, 7th7th7r'J KOttfcDC 
<gfflb. f LT4' -7S/-3, 5 - ^ # # ^ 7 V"^ > -tf > # C . I. AcidYello 
»9©^t)!3tcffifflt/i:WWI±s 5l^^lfcHfil©#]i|gK<fcc>T?fc>fco £ i£ ft « it fe © 
Si fa T? & o o 

[ 0 0 8 3 ] 
^MW 1 3 ft ^ L 1 6 

> » oia 

m m m 1 , 4, 6 ft CM 2 © {fc * ft ( 3 g ) 1 0 0 m 1 <D , 5:5:i©fi*i±©2 

-Un'J KV/f^-->*^'j3-;V/S u 1 fyno 1 4 6 5fr£>££?K#&ffc c t J £i§fi¥ 

[ 0 0 8 4 ] 

[a i ] 
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13 


mmm 4 
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mmm e 
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HS6#J 12 


» 16 



[ 0 0 8 5 ] 

ftlM 1 7 
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^llfll 3 4V>L1 efcEIStlft'f Hewlett Packard Des 

kj e t 5 5 0 C I "^ffiIlT§l<0fflffi±(C'r>'^^i7 hSlilfc. ^ n ^ n <d 01 
gijf <DC I E ft ^ g & (a. b. L, 3£ ft &. t>* ffl ) £ ^ 0° / 4 5° <OM 1£l5 IrJ T' > 4 
0 0 - 7 0 0 nmOX^^h^HSit^OnmOX^Jh^SiT', Xr i t e 983 
Spectrodensitometer™*MfflLT, 2° (CIE 1931)© 
« R « ■ ft ft R tf X - * * T © 8^ » flF T? ft W C * ffi ffl U T SI £ Ufc . 1 0 m m x l 0 

*mrc 0 m % ti tc w m m © w ft % a 2 k m -t » ■ 

[ 0 0 8 6 ] 
[« 2 ] 
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DISAZO DYES, JET PRIKTTHG HUES AKD PROCESSES 

This invention relates to compounds, to eomposttiorts containing these 
compounds, to Inks, to printing processes, to printed substrates and to ink-jet printer 
cartridges. 

Ink-Jet printing (UP) is a non-impact printing technique in which droplets of ink are 
5 ejected through a fine nozzle onto a substrate without bringing the nozzle into contact with 
the substrate. 

Them are many demanding performance requirements for dyes and inks used in 
UP. For example they desirably provide sharp, non-feathered images having good water, 
Tight and ozone fastness and high optical density. The inks are often required to dry 
10 quickly when applied to a substrate to prevent smudging, but they should not form a crust 
over the tip of an ink-Jet nozzle because this will stop the printer from working. The inks 
should also be stable to storage over time without decomposing or forming a precipitate 
which could block the fine nozzle. 

A particular problem tor photorealistic quality printing is that of Bght-fastness. 
15 Prints are often exposed to dayBghl for long periods and there is a need for the image to 
' have as good light-fastness as possible. However, at the same time ink-jet photorealistic 
quality prints have to compete with silver hafide photography and so the dyes used In UP 
inks cannot be unduly expensive. High Bght-fastness Is abo Important for prints used on 
external billboards. The colorants in the print reacting with atmospheric ozone can play a 
20 major rote in poor light-fastness. 

This invention relates to colorants suitable for use In ink-jet printing inks and ink-jet 
printing processes providing ozone-fast and light -fast images. 

According to the present invention there is provided a process for coloration of a 
substrate comprising applying thereto by means of an ink Jet printer a composition 
25 comprising a medium and a compound of Formula (1): 



Formula (1) 

is optionally substituted aryt; 

is optionally substituted arytene; and 

are each Independently NRV, hydroxy, alkoxy or hydrocarbyt; 
are each independently H, alkoxy or C, J8 hydrocarbyl or R* end R* 
together with the nitrogen atom to which they are attached represent an 
aliphatic or aromatic ring system. 




30 wherein: 
A 
B 

R'andR 2 
R* and R 4 

35 
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The ink-jet printer preferably applies the composition to the sub s t rate in the form of 
droplets which are ejected through a small orifice onto the substrate. Preferred ink-jet 
printers are piezoelectric ink-jet printers and thermal ink-jet printers. In thermal ink-jet 
printers, programmed pulses of neat are appfted to the cwnposfiion In a reservoir by means 
5 of a resistor adjacent tn the orifice, thereby causing the composition to be ejected in the 
form of smaO droplets directed towards the paper during relative movement between the 
substrate and the orifice. In piezoelectric ink-jet printers the oscfflatton of a small crystal 
causes ejection of the composition from the orifice. Alternately the ink can be ejected by an 
electromechanical actuator connected to a moveable paddle or' plunger, for example as 
10 described in WO 00/48938 and WO 00/55089 . 

The substrate is preferably paper, plastic, a textile, metal or glass more preferably 
paper, an overhead projector slide or a textile material, especially paper. 

Preferred papers are plain, coated or treated papers which may have an add, 
alkaline or neutral character. 
1 5 Preferably A is optionally substituted phenyl or optionally substituted naphthyi. 

Preferably B is optionally substituted : phenylene or optionally substituted 
naphthylene. More preferably A is optionally substituted phenyl and B is optionally 
substituted phenylene. 

Preferred optional substituents which may independently be present on A or B are 
20 optionally substituted alkyl (preferably Cn-alkyf), optionally substituted alkoxy (preferably 
d-4-atkoxy), optionally substituted aryl (preferably phenyl), optionally substituted aryloxy 
(preferably phenoxy), poryaDcylene oxide (preferably polyethylene oxide or polypropylene 
oxide), carboxy. phosphate, sulpho, nltro, cyano. halo, ureWo, -SO2F, hydroxy, ester. 
«NR*R*, -COR*. -CONRV, -NHCOR*, carboxyester, sulphone. and -SOzNR*R a wherein 
25 R* and R 8 are each independently H or optionally substituted alkyl (especially Cw-alkyl) 
or, in the case of -CONR*R* and -SOaNR^, R 5 and R* together with the nftrogen atom to 
which they are attached represent an aliphatic or aromatic ring system. More preferably 
the optional substituents which may independently be present on A or B are each 
independently selected from methyl, ethyl, propyl, butyl, phenyl, methoxy, etboxy. butoxy. 
30 carboxy, phosphate, sulpho, nftro, phenoxy. cyano. carboxyester.- sulphone, 
sutphonamide. ureido. -SOjNR^ 9 and -NHCOR* groups wherein R 6 and R* are as 
hereinbefore defined. 

When - A Is optionally substituted naphthyi or B is optionally substituted 
naphthylene then preferably A and/or B cany one or more (preferably 1 to 4) substituents 
35 selected from hydroxy, amino, sulpho and carboxy. 

When A is optionally substituted phenyl or B is optionally substituted phenylene 
then preferably A and/or B carry at least one substituent selected from hydroxy, 
phosphato. amino, sulpho and carboxy. More preferably when A is optionally substituted 
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phenyl or B is optionally substituted phenytene then A and B each independently carry at 
least one carDoxy or sutpho substituent 

Hydrocarbyl groups include Bnear. branched and cycDc aOcyt, atkerryt and afkynyl 
groups, each of which is optionally substituted and/or Interrupted by one or more bivalent 
5 radicals, optionally substituted aryt, optionally substituted heteroaryi groups and any 
combination thereof (such as araOcyl and alkaryl). 

Preferably R' and R 2 are each Independently; NR*R* (as hereinbefore defined), 
hydroxy, optionally substituted a&yl, optionally substituted aryl or optionally substituted 
heteroaryi. When R 1 and are NR*R 4 it is preferred that R' and R* are each 
10 Independently H, optionally substituted atkyl, optionally substituted aryl or optionally 
substituted heteroaryi or R* and R* together with the nitrogen atom to which they are 
attached represent an aliphatic or aromatic ring system. 

More preferably both of R 1 and R 2 are -OH or one of R 1 and R* is optionally 
substituted alky! (preferably C M , alkyl. more preferably C^-aOcy!) and the other is NR 5 R* 
15 wherein R 9 and R* are each Independently H. optionally substituted alkyl optionally 
interrupted by one or more bivalent radicals, optionally substituted aryt or optionally 
substituted heteroaryi or R* and R 4 together with the nitrogen atom to which they are 
attached represent an aliphatic or aromatic ring system. 

It Is especially preferred that one of R 1 and R 2 is optionally substituted Cvw alkyl 
20 (more preferably C^* alkyl) and the other is NR*R 4 wherein one of R s and R* is H or C,^- - 
alkyl and the other is H, optionally substituted phenyl, optionally substituted pyrtdyl or 
optionally substituted anflino. 

Optional substituents on R\ R a , R* and R 4 are preferably independently selected 
from those preferred optional substituents for A and B listed above. 
25 Preferably compounds of Formula (1) have 1, 2 or 3 water-dispersing substituents. 

Preferred water-dispersing substituents are selected from polyalkylene oxides, sulpho, 
phosphate and carboxy, more preferably sulpho and carboxy. 

Preferred poryalkytene oxide groups are poMOw-alkylane oxide) groups, more 
preferably polyethylene glycol and polypropylene glycol, preferably having from 1 to 20 
30 glycol units and terminated with a hydroxy or C^alkoxy group. 

Preferably the compounds of Formula (1) are water-soluble. 
Preferably the compounds of Formula (1) do not contain groups reactive with 
textiles. 

It is also preferred that compounds of Formula (1) contain only two azo groups. 
35 In view of the foregoing preferences, In a preferred process the compound of 

Formula (1) is of Formula (2) as hereinafter described, more preferably of Formula (7) as 
hereinafter described. 

Any acid or basic groups on the compound are preferably in the form of a salt 
Thus the Formulae shown herein include the compounds In free add and in salt form. 
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Preferred salts are aOcaS metal salts, especially Ethtum, sodium and potassium, 
ammonium and substituted ammonium salts (including quaternary amines such as 
({CHj),N*) and mixtures thereof. Especially preferred are salts with sodium, lithium, 
ammonia and volatile amines; more especially sodium salts. The compounds may be 
5 converted Into a salt using known techniques. 

The compounds of Formula (1). (2) and (7) may exist In tautomeric forms other 
than those shown In this specification. These tautomers are included within the scope of 
the present invention. 

Preferably the composition comprises: 
10 <a) from 0.01 to 30 parts of a compound of Formula (1) as hereinbefore 

defined, preferably of Formula (2) as hereinafter described, more 
preferably of Formula (7) as hereinafter described; and 
(b) from 70 to 99.99 parts of a medium; 
wherein aB parts are by weight and the number of parts of (a)+(b)=100. 
1 5 Preferably the medium is a Bquld medium. 

The number of parts of component (a) is preferably from 0.1 to 20, more preferably 
from 0.5 to 15. especially from 1 to 5 parts. The number of parts of component (b) is 
preferably from 99.9 to 60, more preferably from 99.5 to 85, especially from 99 to 95 parts. 
The composition may of course contain further ingredients in addition to (a) and (b). 
20 Preferably component (a) is completely dissolved in component (b). Preferably 

component (a) has a solubility In component (b) at 20°C of at least 10%. This allows the 
preparation of liquid concentrates which may be used to prepare more dilute Inks and also 
reduces the chance of component (a) precipitating if evaporation of the liquid medium 
occurs during storage. 

25 Preferred Dquid media include water, a mixture of water and organic solvent and 

organic solvent free from water. 

When the liquid medium comprises a mixture of water and organic solvent, the 
weight ratio of water to organic solvent is preferably from 99:1 to 1:99, more preferably from 
99:1 to 50:50 and especially from 95:5 to S0:20. 

30 It Is preferred that the organic solvent present in the mixture of water and organic 

solvent is a water-misdble organic solvent or a mixture of such solvents. Preferred water- 
mtsdtrfe organic solvents include C v «-aIkanols 1 preferably methanol, ethanci n-propanci 
tsopropanol, rt-butanol, sec-butanol, ' tert-butancd, n-pentanoj, cyctoperrtanol and 
cyctohexanol; linear amides, preferably dim ethytform amide or dimethytacetamide; ketones 

35 and ketone-alcohols, preferably acetone, methyl ether ketone, cydohexanone and 
diacetone alcohol; warter-misdhle ethers, preferably tetrahydrofuran and dioxane; diols, 
preferably diols having from 2 to 12 carbon atoms, for example ethylene glycol, propylene 
glycol, butylene glycol, perrtytene glycol, he xylene glycol and thiodigtycol and oflgo- and 
pory-alkyleneglycols, preferably pentane-1,5-dfo«, Methylene glycol, methylene glycol, 
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polyethylene glycol and polypropylene glycol; trials, preferably glycerol and 
1A6-hexanetriot mono-C^-alkyl effiers of diets, preferably mono-Cvralkyl ethers of dlob 
having 2 to 12 carbon atoms, especially 2-methoxyelhanol, 2^-methcxyEtr»xy)ethartc4, 
2-(2-ethoxyethoxy)-ethanol 1 2^^^ethoxyelhcxy)ethaxy}ethanoi . 2-{2-(2-ethoxyethoxy)- 
5 ethoxy}ethanol and efhytenegr/col monoaflytether; cycOc amides, preferably 2-pyrroOdone. 
N-rnethyl-2-pynx£done , N^rtriyW-pymofctane, caproiactarn and 1,3^imetr^ida2oSdone: 
cyclic esters, preferably caprolactone; sutphcxides, preferably dimethyl sirfphoxide and 
sulpholane. Preferably the liquid medium comprises water and 2 or more, especially from 2 
to 8, water-so \utAo organic solvents. 

10 Especially preferred water-soluble organic solvents are cycfic amides, especially 2- 

pyrroBdone, NnTiethy^pyrrolidone and N -ethyi-pyrroOdone; diols, especially pentane-1.5-diol. 
ethylenegrycol, Wodiglycol, dlethyteneglycoJ and tnethyteneglycol; and mono- Cr-alkyl and 
Cvrafryl ethers of diols, more preferably mono- C^-atkyl ethers of diots having 2 to 12 
carbon atoms, especiafly 2-rnethoxy-2-emoxy-2-ethoxyethar^ 

15 Although not usually necessary, further colorants may be added to the composition 

medium to modify the shade and performance properties of the composition. Examples of 
such colorants Include C.L Direct YeOow 86. 132. 142 and 173; C.I. Direct Blue 199. and 
307; C.I. Food Black 2; C.L Direct Black 168 and 195; CI. Add YeDow 23; and any of the 
dyes used in Ink-jet printers sold by Seiko Epson Corporation, Hewlett Packard Company. 

20 Canon Inc. & Lexmark International Addition of such further colorants can increase overall 
solubility leading to less kogabon (nozzle blockage) for the resultant composition. 

Examples of further suitable liquid media comprising a mixture of water and one or 
more organic solvents are described In US 4.963.1B9. US 4.703.113, US 4,626,284 and EP 
4.251.50A. 

25 When the tiqiad medium comprises organic solvent free from water, (i.e. less than 

1 % water by weight) the solvent preferably has a boiling point of from 30° to 200°C, more 
preferably of from 40° to 1 50°C. especiafly from 50 to 125°C. The organic solvent may be 
water-immlscible, water-miscible or a mixture of such solvents. Preferred water-mlscible 
organic solvents are any of the hereinbefore described water-miscible organic solvents 

30 and mixtures thereof. Preferred water-immiscible solvents include, for example, aliphatic 
hydrocarbons; esters, preferably ethyl acetate; chlorinated hydrocarbons, preferably 
CH2CI2; and ethers, preferably diethyl ether, and mixtures thereof. 

When the liquid medium comprises water-immiscible organic solvent, preferably a 
polar solvent Is included because this enhances solubfllty of the dye In the liquid medium. 

35 Examples of polar solvents include C^-aJcohols. In view of the foregoing preferences It 
is especially preferred that where the liquid medium is organic solvent free from water it 
comprises a ketone (especially methyl ethyl ketone) and/or an alcohol (especially a Ct-r 
alkanol. more especially ethano] or propanof). 
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The organic solvent free from water may be a single organic solvent or a mixture 
of two or more organic solvents, ft is preferred that when the medium is organic solvent 
free from water it is a mixture of 2 to 5 different organic solvents. This aSows a medium 
to be selected which gives good control over the drying crtaractertsfjcs and storage 
5 stability of the composHiorL 

Liquid media comprising organic solvent free from water are particularly useful 
where fast drying times are required and particularly when printing onto hydrophobic and 
non-absorbent substrates, for example plastics, metal and glass. 

Preferably the composition has been tittered through a ffller having a mean pore 
10 size below 10um, more preferably below 3jim, especially below 2um, more especially 
below 1 urn. This filtration removes particulate matter which could otherwise block the fine 
nozzles found in many Ink-Jet printers. 

The composition preferably has a total concentration of divalent and trivaient metal 
ions of below 1000, more preferably below 100, especially below 20, more especially below 
15 10 parts per minion by weight relative to the total weight of the composition. Pure 
compositions of this type may be prepared by using high purity ingredients and/or by 
purifying the composition after It has been prepared. Suitable purification techniques are 
wefJ known, e.g. ultrafiltration, reverse osmosis, ion exchange and combinations thereof. 

The liquid medium may also of course contain further additives which are 
20 conventionally used in ink-jet printing inks, for example viscosity and surface tension 
modifiers, corrosion inhibitors, bioddes, kogation reducing additives and surfac t a nts 
which may be ionic or non-ionic. 

A second aspect of the present Invention provides a substrate, especially paper, an 
overhead projector slide, a textile materia], a plastic, glass and metal, printed by a process 
25 according to a first aspect of the invention. Preferably me substrate is paper. 

Preferred papers are plain, coated or treated papers which may have an add, 
alkaline or neutral character. 

According to a third aspect of the invention there is provided a composition 
comprising a compound of Formula (1), as hereinbefore, defined, and a medium which 
30 comprises a mixture of water and organic solvent or organic solvent free from water. 

Preferably the compound of Formula (1) Is of Formula (2) as hereinafter defined 
more preferably the compound of Formula (1) Is of Formula (7) as hereinafter defined. 

Preferred mixtures of water and organic solvent and organic solvent free from water 
and preferred emounts of the compound and the medium are as described above in the first 
35 aspect of the invention. 

Compositions according to the third aspect of the Invention are preferably prepared 
using high purity Ingredients and/or by purifying the composition after it has been prepared. 
Suitable purification techniques are well known, e.g. ultrafiltration, reverse osmosis, ion 
exchange and combinations thereof (either before or after they are incorporated in a 
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composition according to the present invention). This purification results in the removal of 
substantially aD of the ^organic salts and by-products resulting from its synthesis. Such 
purification assists in the preparation of a low viscosity aqueous solution suitable for use in 
an ink jet printer. 

Preferably the composition has been filtered through a filter as described in the first 
aspect of the nwention and has a low concentration of divalent and trivatent metal ions also 
as described in the first aspect of the Invention. 

Preferably the composition is an ink-jet printing ink or a liquid dye concentrate. 
Concentrates are useful as a means for transporting colorant and so minimising costs 
associated with drying the dye and transporting excess liquid. 

A fourth aspect of the present invention provides a compound of Formula (2): 



v 

OTP 00q JY~ " 



OOP 
Formula (2) 

. p is 0 to 5; 
q Is 0 to 4; 

each Y is independently selected from the group consisting of H, carboxy, 

phosphate, sulpho. nftro. cyano, ha!o, ureVdo, SOjF. hydroxy, ester, -NR S R B 
-COR*. -CONR 6 R e , -NHCOR 9 , carboxyester. sulphone, and -SOjNRV 
wherein R s and R e are each independently H or optionally substituted alkyl 
(especially Cu-alkyl); 

R B is OH, optionally substituted C,.« alkyl, alkoxy, optionally substituted aryi, 
optionally substituted heteroaryfc 

R* is OH or NR^R 11 ; 

R 10 is H or optionally substituted C M s alkyl; and 

R" is H. optionally substituted C^ A , alkyl, optionally substituted aryl, optionaBy 
substituted heteroaryt or R 10 and R 11 together with the nitrogen atom to 
which they are attached represent an aliphatic or aromatic ring system: 

with the proviso that the compound of Formula (2) is not of Formula (3), (4), (5) or (6) or a 

salt thereof: 
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HO,6^~^ «=N N * N-CH CO-NH— |5^j* 

_ ~ ^^SO.-CH, - CM,- OSO.H 

CH, 

Formula" (3) 

CH, 



H—H 



Formula (4) 



OCH, 

H-N 

OCH, 



Formula (S) 



-C— NH F 



HOjS 



wherein R* Is H or sirlpho; R w Is CI or methoxy; and R 14 and R u Independently are H or 
methoxy. 

In Formula (2) it is preferred that; when p Is 1 , q is 0, Y to a sulpho group para to 
the azo linking group, R* is methyl and R 10 is H then R" is not phenyl with a methoxy or 
chloro substttLient ortho to the linking secondary amino. 

Preferably p is 1 or 2, more preferably p Is 1. 

Preferably q is 1 or 2, more preferably q is 1. 
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It b preferred that each Y independently Is H. sutpho. carboxy, phosphate or 
chloro. More preferably each Y independently Is H. sutpho or carboxy. It Is especially 
preferred that Y ts ortho to the azo group finking to the aQcytdions. 

Preferably R* is OH or opaonaDy substituted Cm alkyl, more preferably R* is OH or 

methyl 

Preferabry R TO is H or optionally substituted C w atkyt, mora preferably R* is H or 

methyl. 

Preferably R M is H, optionally substituted Oi_, alkyl. opttonalty substituted phenyl 
or optionally substituted pyridyt. 

In view of the foregoing preferences, a preferred compound of Formula (2) is of 
Formula (7): 



r* 

-CH 

J-. 



Formula (7) 



r is 1 or 2; 
each 2 Independently fs sulpho or carboxy; 
R n is sulpho or carboxy; 
20 R 17 Is OH or opfionally substituted alkyl; 

R 11 is OH or MR^R 20 ; 

R'* is H or optionally substituted C M alkyl and R 20 is H, optionally substftuted 
C. ii alkyl or optionally substituted aryl or R™ and R 20 together with the 
nitrogen atom to which they are attached reprBsent an aliphatic or aromatic 
25 ring system: 

with the proviso that when R 16 Is sulpho. R 17 is methyl and R 19 is H then R 20 is not phenyl 
with a methoxy substituerrt nor phenyl with a chloro substituent ortho to the linking 
secondary amino. 

Preferably when r Is 1 , 2 Is a sulpho group para to the azo finking bridge and when 
30 r Is 2, 2 Is two carboxy groups meta to the azo linking bridge. 
Preferably R 17 is methyl. 
Preferably R tfl is H or methyl, more preferably H. 

Preferably R 20 is H, optionally substituted phenyl or optionally substituted pyridyl. 
A fifth aspect of the present Invention provides an ink jet printer cartridge 
35 comprising a chamber and a composition wherein the composition is in the chamber and 
the composition is as described In the first and third aspects of the present invention. 
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The Invention Is further IDustrated by the following Examples in which an parts and 
percentages are by weight unless otherwise stated. 

Example 1 
5 Preparation oft 



C.I. Add Yellow 9 (5.9g) was dissolved in water (150ml) at pH 5.6. Sodium nitrite (1.140) 
was added and the resulting solution was added to a beaker containing ice (20g) and 
concentrated hydrochloric add (7.5ml). The mixture was stirred for 40 minutes 

10 maintaining the temperature around S°C. Sulphamic add (O.Sg) was then added and the 
resulting solution poured into a beaker containing a stirred solution of acetoacetanlBde 
(2.65g) dissolved in methylated spirit (100ml) and ice (3Dg). Sodium acetate was added 
to adjust the pH to 5-6. Water (200ml) was then added. After stirring tor 2 hours the 
reaction was complete. Sodium chloride was added to precipitate the title product This 

15 predpttate was collected by filtration, washed with water and acetone and dried to give a 
yellow soOd which when dissolved in water had a X«„ = 408nm and = 51,600dm* moT 




cm . 



20 



Example 2 
Preparation of; 




25 



Example 2 was made by the sama procedure as in Example 1 except that 2*- 
chloroacetoacetanifide was used in place of acetoacetanllide. The product was a yellow 
solid which when dissolved in water had aTw, = 406 run. tw = 48,700dm* mol* 1 cm" 1 . 
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Exam trie 3 
Preparation of. 




5 Sieo 1 

Preparation of 1^3-amlnopyridyI>-1 l 3-lxitadione: 

Dtketene (15g) was added to a slimed solution of 3-amino pyridine (9.4q) at 0-5*C pH 7. 
The pH was allowed to fal during the reaction. After 2 hours the reaction mixture was 
10 concentrated and tha residue recrystalJised from ethanol to give 1-(3-arnfnopyridyf)-1 ,3- 
butadlone. 

Step 2 

Preparation of the tifle product 

15 

Example 3. was made by the same procedure as in Example 1 except that H3- 
aminopyridy0-1 ,3-butadione prepared in step 1 was used in place of acetoacetarulde. 
The product was a yellow solid which when dissolved in water had a = 404 nm en = 
52,000dm 8 moT 1 cm -1 . 

20 

Example 4 
Preparation of: 



Example 4 was made by the same procedure as in Example 1 except that 
acetoacetamlde was used In place of acetoacetanfflde. The product was a yellow solid 
which when dissolved in water hadaX inB = 397nm. «=35.300dm' mof 1 cm' 1 . 




25 



30 
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Example 5 
Preparation of; 



I y-cH. 



Example 5 was made by the same procedure as In Example 1 except that 3-(phenyfazo~ 
4'-sutfortic aad)anthranffic acid was used in place of C.I. Acid Yeflow 9. The product was 
a yeflow solid which when dissolved in water had a = 41 6nm. 



Preparation of: 




Example 6 was made by the same procedure as in Example 1 except that 2,2-dimethyl- 
1 ,3-dioxane-4,6-diorte was used in place of acetoacetanilide. The product was a yellow 
solid which when dissolved In water had a Jw=402nm and s„i«r32,000 dm* mol" 1 cm'\ 

20 Example 7 

Preparation of! 
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Step 1 

Preparation of 3\5*-d)carboxyacet03cetaru5de: 

The product was made by the same procedure as Example 3 Step 1 but using 5- 
amfnotsophthaJic acid in place of 3-^amin opyri dine. 

5 

Step 2 

Preparation of the titie product 

Example 8 was made by the same procedure as in Example 1 except that 3',5'- 
10 (ficarboxyacetoacetanlide was used in place of ecetoacetanilide. The product was a 
yellow solid which when dissolved in water had a W=410nm and ew=38.000 dm* mol* 1 
cm". 

Example 8 
15 Preparation of: 




HOOC 



Sulphuric acid (20g) was stirred at 5°C. Sodium nitrite (0.8g) was added followed by 
88:14 aceticrproptonJc add (20g), and 4'-amin o-3 , 5-dlcarboxyazo benzene (4g). The 

20 mixture was stirred far 60 minutes maintaining the temperature around 5°C. The solution 
was poured into a beaker containing a stirred solution of 3',5'-dlcarboxyacetoacetaniBde 
(4g). sulfamic acid (0.5g) and ice (30g). Sodium acetate was added to adjust the pH to 5- 
6. After stirring for 4 hours the reaction was complete. The precipitate was collected by 
filtration, washed with water and dried to give a yellow solid which when dissolved In water 

25 had a W=4 10nm and 1^=24,000 dm* mof' cm' 1 . 
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Example 9 
Preparation of: 



HOOC 




•CH. 



HOOC 



Example 10 was made by the same procedure as Example 9 except that 1-(3- 
amJnopyridyf)-1 ,3-butadlone prepared in Example 3 Step 1 was used in place of 3\5'- 
dfcarboxyacetDacetanilidB. The product was a yellow solid which when dissolved In water 
had a 3w^408nm and jw=34.000 dm" mof 1 cm* 1 . 

Example 10 
Preparation of. 




15 



Example 7 was made by the same procedure as in Example 1 except that 3-oxo-N-(2> 
o»CH2,3KljhyclrcKlH-berVDoimidazoI^yr)^utyram!dB was used in place of 
acetoacetanilide. The product was a yellow solid which when dissolved in water had a 
X«»= 414nm and Cmt 40,000dm 3 mar 1 cm* 1 . 



20 



Example 11 
Preparation of: 




Example 12 was made by the same procedure as in Example 9 except that 2,2-dimethyt- 
1,3-dk>xane-4,6-dione was used in place of 3\5^olcarboxyacetoacetantride. The product 
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was a yellow soGd which when dissolved in water had a X« a =405nm and e«i=24,000 dm* 

Example 12 
5 Preparation of: 




Example 12 was made by the same procedure as Example 1 except that 3'- 
suffoacetoaeetanlEde was used in place of acetoacetartfllde and 4 , -emlno-3 1 5- 
10 dicarboxyazobenzene was used In place od C.L Add Yellow 9. The product was a yellow 
solid. 

Examples 13 to 16 
Preparation of inks 

15 The compounds of Examples 1 , 4, 6 and 12 (3g) were dissolved in 100 ml of a 

liquid medium consisting of 2-pynofidone/thicxfiglycttl/Sufynol 465 in a weight ratio of 
5:5:1. The compound used in the ink examples is shown tn Table 1. 

Table 1 

20 



Compound 


Ink Example 


Example 1 


Example 13 


Example 4 


Example 14 


Example 6 


Example 15 


Example 12 


Example 16 



Example 17 
Ink-let Printing 

The inks described in Examples 13 to 16 were ink-jet printed onto a variety of 
25 papers using a Hewlett Packard DeskJet 5500*™. The CIE colour co-ordinates of each 
print (a, b, L, Chroma and hue) were measured using a Xrite 983 Spectrodensltometer™ 
with 0*745° measuring geometry with a spectral range of 400-700nm at 20nm spectral 
intervals, using llJuminant C with a 2* (CIE 1931) observer angle and a density operation 
of status T. No less than 2 measurements were taken diagonally across a solid colour 
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bloc* on the print with a size greater than 10mm x 10mm. The properties of the resultant 
prints ere shown in Table 2. 

Table 2 

5 . 



Ink 


Paper 


% 

Depth 


L 


a 


b 


C 


h 


Example 13 


r— =r53 

X Acid 


100% 


~~ — 

84 




1 1 


— 7fT 


79~ 


82 


Example 13 


X Add™ 


50% 


87 


— 


Rfi" 


66 


86 


Example 13 


HP Printing 


100% 


84 


10 


— T~ 
— 7_ 


75 


82 


Example 13 


HP Printing™ 


50% 


87 


3 


60 


60 


87 


Example 13 


HR101 TU 


100% 


84 


1 1 


92 






Example 13 


HR101 


50% 


87 


1 




74" 


89 


Example 13 


Epson PM™ 


100% 


87 


4 


P9~ 




— go" 


68 


Example 13 


Epson PM™ 


50% 


90 


-4 


79 


70~ 




Example 13 


HP Premium™ 


100% 


84 


12 


100 




R3~ 


Example 13 


HP Premium™ 


50% 


87 


3 


78 


7R~ 

12- 


— RfT 


Example 13 


Kodak Picture™ 


100% 


83 


13 


97 


98 


— rr- 
82 


Example 13 


Kodak Picture™ 


50% 


87 


3 


78 


78 


— — 


Example 14 


X Arid™ 


100% 


82 


12 


71 


72 


81 


Example 14 


X Arid™ 


50% 


88 


4 


62 


62 


87 


Example 14 


HP Printing™ 


100% 


82 


11 


69 


70 


81 


Example 14 


HP Printing™ 


50% 


85 


3 


58 


58 


87 


Example 14 


HR101™ 


100% 


86 


1 


67 


67 


69 


Example 14 


HR101™ 


50% 


92 


-3 


24 


25 


97 


Example 14 


Epson PM™ 


100% 


68 


2 


86 


88 


88 


Example 14 


Epson PM™ 


50% 


90 


-5 


65 


66 


94 


Example 14 


HP Premium™ 


100% 


82 


11 


89 


90 


83 


Example 14 


HP Premium™ 


50% 


87 


2 


71 


71 


88 


Example 14 


Kodak Picture™ 


100% 


82 


11 


87 


87 


83 


Example 14 


Kodak Picture™ 


50% 


87 


3 


71 


71 


88 


Example 15 


XAdd™ 


100% 


85 


9 


84 


84 


84 


Example 15 


XArid™ 


50% 


88 


1. 


72 


72 


89 


Example 15 


HP Printing™ 


100% 


84 


8 


83 


83 


85 


Example 15 


HP Printing™ 


50% 


87 


1 


69 


69 


69 


Example 15 


HR101™ 


100% 


85 


8 


99 


99 


85 


Example 15 


HR101™ 


50% 


87 


0 


61 


61 


90 


Example 15 


Epson PM™ 


100% 


88 


-1 


95 


95 


90 


Example 15 


Epson PM™ 


50% 


91 


-7 


73 


73 


95 


Example 15 


HP Premium™ 


100% 


86 


6 


100 


100 


87 


Example 15 


HP Premium™ 


50% 


89 


-1 


77 


77 


91 
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Example' 15 


Kodak Picture™ 


100% 


88 


7 


94 


95 


88 


Example 15 


Kodak Picture™ 


50% 


89 


0 


75 


75 


90 


Example 16 


XAckJ™ 


100% 


B3 


11 


75 


76 


82 


Example 16 


XAcW™ 


50% 


87 


4 


60 


60 


87 


Example 16 


HP Printing™ 


100% 


B3 


9 


68 


68 


82 


Example 16 


HP Printing™ 


50% 


87 


3 


50 


50 


87 


Example 16 


HR101™ 


100% 


84 


10 


85 


86 


84 


Example 16 


HR101™ 


50% 


87 


2 


63 


63 


69 


Example 16 


Epson PM™ 


100% 


87 


3 


B7 


87 


88 


Example 16 


Epson PM™ 


50% 


90 


-3 


61 


61 


93 


Example 16 


HP Premium™ 


100% 


85 


6 


77 


78 


84 


Example 16 


HP Premium™ 


50% 


88 


2 


56 


56 


88 


Example 16 


Kodak Picture™ 


100% 


84 


11 


83 


84 


83 


Example 16 


Kodak Picture™ 


50% 


88 


3 


63 


63 


87 



Light Fastness 

To evaluate light fastness the prints were Irradiated In an Atlas Ci35 
Weatherometer™ for 100 hours. The results are shown in Table 3 where degree of fade 
5 is expressed as AE where a lower figure Indicates higher Ugtrt fastness. AE Is defined as 
the overall change in the CIE colour co-ordinates U a, b of the print and is expressed by 
the equation AE = (Al. 2 + A a* + Ab* )". 

Table 3 

10 



Ink 


Paper 


AE 


Example 13 


XAcid™ 


34 


Example 13 


HP Printing™ 


34 


Example 13 


HR101™ 


56 


Example 13 - 


Epson PM™ 


42 


Example 1 3 


HP Premium™ 


9 


Example 13 


Kodak Picture™ 


62 


Example 13 


XAefd™ 


18 


Example 14 


HP Printing™ 


23 


Example 14 


HR101™ 


43 


Example 14 


Epson PM™ 


17 


Example 14 


HP Premium™ 


5 


Example 14 


Kodak Picture™ 


52 


Example 15 


XAdd™ 


35 


Example 1 5 


HP Priming™ 


46 
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Example 15 


HR101™ 


67 


Example 15 


Epson PM™ 


26 


Example 15 


HP Premium™ 


27 


Example 15 


Kodak Picture™ 


54 


Example 16 


XAcid™ 


35 


Example 16 


HP Prirding™ 


34 


Example 16 


HR101™ 


43 


Example 16 


Epson PM™ 


39 


Example 16 


HP Premium™ 


34 


Example 16 


Kodak Picture™ 


52 



Ozone Fastness 

Examples 13 to 16 were printed onto the substrate shown using a Canon 4300™ 
U printer. The printed substrate was (hen assessed for ozone stabflfty using an ozone 
5 test cabinet from Hampden Test Equipment The test was carried out for two and a half 
. hours at 40°C and ■ 55% relative humidity In the presence of 400 parts per hundred 
mOBon of ozone. Fastness of the primed ink to ozone was judged by the difference in the 
optical density before and after exposure to ozone using an Xrite 983™ 
Spectrodensitorneter. Thus, the lower the %OD loss the greater the ozone fastness. 
10 Results are shown below in Table 4 and these dearly demonstrate that Inks based on 
compounds of this Invention display good ozone fastness. 



Table 4 



Ink 


Paper 


% loss of OD 


Example 13 


HR101™ 


15% 


Example 13 


Epson PM™ 


19% 


Example 13 


HP Premium 


4% 


Example 13 


Kodak Picture™ 


2% 


Example 14 


HR101™ 


18% 


Example 14 


Epson PM™ 


27% 


Example 14 


HP Premium™ 


3% 


Example 14 


Kodak Picture™ 


4% 


Example 15 


HR101™ 


38 


Example 15 


Epson PM™ 


52 


Example 15 


HP Premium™ 


3 


Example 15 


Kodak Picture™ 


3 


Example 16 


HR101™ 


15 
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Example 16 


Epson PM™ 


13 


Example 16 


HP Premium™ 


1 


Example 16 


Kodak Picture™ 


3 



Inks and ink-jet printing 

The compounds described in Examples 1 to 12 may be formulated into inks by 
dissolving in a suitable Bquid medium and filtering the solution through a 0.45jim fBter. 
5 For exampte a suitable ink comprises 3.5 parts of the compound in 96.5 parts of a liquid 
medium consisting of* 

5 parts 2-pyrroIidone 

5 parts thjodkjrycol 

2 parts SurfynoJ™ 465 (a non-ionic surfactant available from Air Products Inc.); 
10 and 

88 parts water. 

When Ink-let printed on to paper , the inks provide prints which are a bright yellow 
shade with a high water-fastness, good light-fastness, good ozone-fastness and a high 
optical density. 

15 

Further Inks 

The inks described In Tables I and II may be prepared wherein the Dye described 
in the first column is the compound made in the above example of the same number. 
Numbers quoted in the second column onwards refer to the number of parts of the 
20 relevant ingredient and all parts are by weight The Inks may be applied to paper by 
thermal or ptezo ink-jet printing. 

The following abbreviations are used in Table I and II: 

PG = propylene glycol 

DEG = dlethyiene glycol 
25 NMP = N-methyl pyrotfidone 

DMK = dimethylketone 

IPA - Isopropano) 

MEOH = methanol 

2P - 2-pyrrolktone 
30 MIBK = methyOsobutyl ketone 

P1 2 = propane-1 ,2-dlol 

BDL = bulane~2,3~tfto! 

CET= cetyl ammonium bromide 

PHO = NazHPCU and 
35 TBT = tertiary butanol 

TDG - thiodiglycol 
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CLAIMS 



1. A process for coloration of a substrate comprising applying thereto by means of an 
nx jet printer a composition comprising a medium and a compound of Formula (1): 



Formula (1) 

A is optionally substituted aryt 
B Is optionally substituted aryiene; and 
R 1 and R 2 are each independently NR'r 4 , hydroxy, alkoxy or hydrocarbyt 
R 3 and R 4 are each independently H, alkoxy or rryoYocarbyl or R a and R 4 

together with the nitrogen atom to Which they are attached represent < 
aliphatic or aromatic ring system. 



2. An Ink-jet printing process according to daim 1 wherein in the compound of 
.Formula (1) A Is optionally substituted phenyl and B is optionally substituted phenylene. 

20 3. An ink-jet printing process according to either daim 1 or claim 2 wherein in the 
compound of Formula (1) one of R 1 and R 2 is optionally substituted C,. n a Iky! and the 
other is NR*R* wherein one of R 8 and R 4 is H or C^-alkyi and the other is H. optionally 
substituted phenyl or optionally substituted pyridyl. 



25 4. An ink-jet printing process according to any one of the preceding claims wherein 
the medium is a liquid medium. 



5. A substrate, especially paper, an overhead projector slide, a textile material, a 
plastic, glass and metal, printed by a process according to any one of claims 1 to 4. 

6. A composition comprising a compound of Formula (1) as defined in any one of 
claims 1 to 3 and a medium which comprises a mixture of water and organic solvent or 
organic sorvenl free from water. 



35 



7. A composition according to claim 6 which has been filtered through a filter having 
a mean pore size below 10pjn. 
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8. A cornposSon according lo either claim 8 or claim 7 with a total concentration of 
rfivalant and tnValant mstaJ tons of below 1000 ppm. 

8. A composition according to any one of claims 6 to 8 which is an ink-Jet printing ink 
or a liquid dye concentrate. 

10. A compound of Formula (2): 



p is 0 to 5; 
q is 0 to 4; 

each Y is independently selected from the group consisting of H, cartooxy, 

phosphato. sulpho. nitro. cyano, halo, ureido, SO a F. hydroxy, ester; -NR*R" 
-COR 5 , -CONR*R*. -NHCOR*. carboxyester. sufphone. and -SOjNRV 
wherein R 5 and R* are each independently H or optionally substituted alkyl 
(especially Cn- alky)); 

R* is OH, optionally substituted Cw alkyl, aflcoxy, optionally substituted aryl, 
optionally substituted heteroaryt 

R* is OH or NR 1B R"; 

R 10 is H or optionally substituted C via alkyl; and 

R" is H, optionally substituted C M » alkyl, optionally substituted aryl, optionally 
substituted heteroaryl or R lC and R 11 together with the nitrogen atom to 
which they are attached represent an aliphatic or aromatic ring system: 
with the proviso that the compound of Formula (2) is not of Formula (3). (4), (5) or (6): 




o, 



Formula (2) 



wherein: 




Formula (3) 
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H — N 



Formula (4) 



OCH, 



Formula (5) 



10 Formula (6) 

wherein R 12 is H or sulpho; R 18 b O or methoxy; and R u ami R 18 independently are H or 
methaxy. 

15 11. A compound according to claim 10 wherein the compound of Formula (2) is of 
Formula (7): 

^ R« 

-CH 




Formula (7) 



20 wherein: 

r ls1or2; 
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each Z independently Is sutpho or carboxy; 
R x * is sutpho or c ar bo x y; 
R 17 is OH or optionally substituted Cv, aJkyl; 
R 1B IsOHorNR^R 29 ; 

R 1 ' is H or opttonaDy substituted C M alkyl and R 20 Is H, optionally substituted 
Ci. ta alkyl or optionally substituted aryl or R tt and R 20 together with the 
nitrogen atom to which they are attached represent an aliphatic or aromatic 
ring system: 

with the proviso thai when R w is sulpho, R 17 is methyl and R 1t is H then R 20 is not phenyl 
with a methoxy substftuent nor phenyl with a chJbro substituent ortho to the finking 
secondary amino. 

12. An ink jet printer cartridge comprising a chamber and a composition wherein the 
composition is in the chamber and the composition is as described in any one of claims 6 
to 9. 
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